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A SYSTEMATIC, comprehensive approach
is needed to evaluate the effectiveness of

programs in public health. Our approach is
based on the assumption that all programs in
public health can be viewed as consisting of a
combination of resources, activities, and objec-
tives of several kinds. We maintain that each
program is characterized by one or more pro-
gram "objectives," which represent the desired
end result of program activities, and that each
objective implies one or more necessary condi-
tions, termed "sub-objectives," which must be
accomplished in order that the program objec-
tive may be accomplished. "Activities" are per-
formed to achieve each sub-objective and con-
sequently the program objectives. "Resources"
are expended to support the performance of ac-
tivities. A sharp distinction is made between ac-
tivities, which imply the performance of work,
and objectives, which refer to conditions of peo-
ple or of the environment deemed desirable.
Every program plan, whether written or not,
makes three kinds of assumptions: (a) the ex-
penditure of resources as planned will result in
the performance of planned activity, (b) each
activity, if properly performed, will result in
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the attainment of the sub-objective with which
it is linked, and (c) each sub-objective must
necessarily be accomplished before the next one
can be achieved and, if all sub-objectives are at-
tained, the program objective will be attained.
In evaluating the effectiveness of programs,

specific measures of accomplishment of each
sub-objective and the program objectives are set
up, and data on attainment of each are collected
systematically, following accepted principles of
research design. In addition, data are collected
on the extent to which each activity is performed
as planned and on the extent to which resources
are used as planned. Findings from the several
sets of data are used to strengthen subsequent
program planning.
A second paper will deal with program effi-

ciency, defined as the cost in resources of at-
taining objectives.
Our logic and methods of evaluating program

performance have been and are being applied
successfully. An account of a field application,
"Report of Evaluation of Agricultural Labor
Camp Program, 1966," an unpublished report,
is available on request to the Michigan Depart-
ment of Public Health.

Kinds of Evaluative Questions
The evaluative questions that program di-

rectors ask most frequently can be grouped into
four categories.

Appropriateness
Questions on appropriateness concern the im-

portance of the specific problems selected for
programing and the relative emphasis or prior-
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ity accorded to each. Program directors are
concerned with appropriateness when they ask,
"Are our program objectives worthwhile and
do they have. a higher priority than other pos-
sible objectives of this or other programs?"

Adequacy
Ideally, objectives are oriented toward elim-

ination of the problem which gave rise to the
program, but various constraints may necessi-
tate reducing the scope of an objective from
focus on complete solution of a problem to the
more modest scope of reducing a problem by a
specific amount or limiting an objective to a
portion of a population experiencing the prob-
lem rather than trying to reach all those at
risk. Questions concerning how much of the
entire problem the program is directed toward
overcoming refer to the adequacy of program
objectives.

Effect ven7ess
Programs may differ in their effectiveness;

that is, in the extent to which pre-established
objectives are attained as a result of activity.
Effectiveness in attaining objectives is distinct
from program appropriateness and adequacy.

Effieiency
Program efficiency is defined as the cost in

resources of attaining objectives. The efficiency
of a program may be unrelated to its effective-
ness, adequacy, and appropriateness.

These four kinds of evaluative questions may
be asked before a program begins or at some
point after it has been in operation. Applied
beforehand, the questions are an evaluation of
the planning process. They can then be phrased
as asking whether the proposed program has im-
portant objectives, whether it is aimed at over-
coming a large proportion of the problem,
whether the activities proposed are likely to at-
tain the objectives, and whether the unit cost
of attaining objectives is likely to be acceptably
low.
When these four questions are asked about an

operating program, they constitute an evalua-
tion of performance. The questions then focus
on (a) whether the program has in fact been
directed toward important problems, (b) hoiw
munch of the total problem has been controlled,

(G) the extent to which the predetermined pro-
gram objectives have been attained, and (d) the
actual costs of attaining objectives.
Our proposed model for evaluation is applica-

ble only to assessing performance of a program
and not the planning of a program. Further-
more, the model does not deal with appropri-
ateness. Our model is applicable to adequacy
only when all the dimensions of a problem can
be specified. We can determine the extent to
which a home health care program solved a spec-
ified set of problems in a specified sample of a
population. But we cannot determine how ade-
quately it solved the entire range of health
problems in the whole population unless we are
able to identify in advance the total range of
health problems in the total population affected.
If such information is available, the measure-
ment of program adequacy can be computed sim-
ply from the measure of program effectiveness.
Our model is intended to answer two ques-

tions: (a) to wlhat extent were objectives
attained as the result of activities (program ef-
fectiveness) and (b) at what cost (programl- effi-
ciency) ? The model builds upon a number of
contributions to program evaluation, especially
those of Paul (1), AMacMahon and co-workers
(2), Hutchinson (3), Freeman (4), and James
(5). If there is anything unique in our model, it
is the attempt to be comprehensive, uniform,
and consistent in our definitions and logic and
in the application of the definitions and logic to
health programs.

Model to Evaluate Program Effectiveness

Our model for evaluating effectiveness re-
quires systematic description and measurement
of each variable of a program, that is, resources,
activities, and objectives. If a variable or por-
tion of a variable cannot be measured, the mi-odel
cannot be fully applied. However, even partial
application of the model will provide informa-
tion useful to subsequent planning; in addition,
it will show the evaluator precisely where addi-
tional measurements are needed.
The model is intended primarily for use by

program personnel to evaluate certain aspects
of their own performance. However, an outside
evaluator can also use it. Regardless of who
performs the evaluation, it should be remnem-
bered that the purpose of evaluation is improve-
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ment. Therefore, the evaluation should be en-
dorsed, if not performed, by those who have
the authority to make changes.
As a final constraint, the model does not offer

a systematic procedure for assessing any un-
planned impact of activities, although activi-
ties performed for a specific purpose may
indeed have side effects. We recommend that
program personnel attempt to assess side effects
on a subjective, impressionistic basis until a
more systematic way of measuring them is
developed.

Deflnition of Terms
The model uses terms that are familiar but

have not always been used consistently. First,
therefore, these terms will be defined.
Program. An organized response to reduce

or eliminate one or more problems. This re-
sponse includes (a) specification of one or more
objectives, (b) selection and performance of
one or more activities, and (c) acquisition and
use of resources. Although the term "program"
probably suggests similar concepts to most
health workers, two ambiguities are common.
First, for manv workers, human ailments or
hazardous environmental conditions constitute
the only legitimate focus for a program. Thus,
concern with tuberculosis or water pollution is
a program, but disease casefinding or food
handler training is not. Such workers frequently
classify casefinding, food handler training, and
similar concerns as a "subprogram," "com-
ponent," "project," or "technique."
To simplify terminology and logic, any area

or scope of concern may be considered a pro-
gram for the purpose of evaluation of perform-
ance. Thus, disease casefinding, food handler
training, and professional education can be
evaluated, although their immediate objectives
do not have direct impact on a human ailment
or environmental hazard.
A second common ambiguity results when the

word "program" is further specified by adding
a content area, such as "school health program."
To some workers, a school health program
means correction of defects; to others, measure-
ment of height and weight or immunization;
and to yet others, school health may connote cer-
tain areas of instruction.
Both sources of ambiguity may be removed

by stating the objectives of the program and
listing the activities performed and resources
used. If this is done, the result is a statement
that the program consists of resources a, b, c,
used to perform activities d, e, f, which, in turn,
are designed to attain objectives g and h. This
definition, therefore, permits widely varying
scopes of work to be defined properly as
programs.

Objective. A situation or condition of people
or of the environment which responsible pro-
gram personnel consider desirable to attain. To
permit subsequent evaluation, the statement of
an objective must specify (a) what-the nature
of the situation or condition to be attained, (b)
extent-the quantity or amount of the situation
or condition to be attained, (c) who-the par-
ticular group of people or portion of the en-
vironment in which attainment is desired, (d)
where-the geographic area of the program,
and (e) when-the time at or by which the de-
sired situation or condition is intended to exist.
Within the framework of our definition are

three kinds of objectives, each meeting the basic
definition.

1. Ultimate objective. A condition which is
desired in and of itself according to the value
system of those responsible for the program.
Reductions in morbidity and mortality are ex-
amples of conditions that are typically regarded
as inherently desirable.

2. Program objective. A statement of that
particular situation or condition which is in-
tended to result from the sum of program ef-
forts. It may or may not be considered inherent-
ly desirable, that is, an ultimate objective.

3. Sub-objective. A subordinate or sub-ob-
jective is an objective which must be attained
before the program objective may be obtained.
A sub-objective is seldom inherently desirable.
Most programs have several sub-objectives.

All sub-objectives are related in time to each
other and to the program objective; that is,
the program planner believes they must be ac-
complished in a particular order. Frequently,
two or more sub-objectives must be attained
simultaneously. In some programs sub-objective
1 must be accomplished before sub-objectives
2, 3, and 4 may be accomplished, and 2, 3, and
4 may have to be accomplished simultaneously
in order that sub-objective 5 may be obtained,

Vol. 83, No. 4, April 1968 325



and so on. Other writers have used such terms
as "intermediate objectives" or "activity goals"
to describe sub-objectives.
There is a commonly used distinction between

long-range and short-range objectives. The
phrases are not recommended because they can
be ambiguous, as the following examples illus-
trate.
In some circumstances long range refers to a

program objective and short range to a sub-
objective. Thus the long-range (program) ob-
jective might be a 90 percent reduction in the
prevalence of tuberculosis after 5 years and one
short-range (sub-) objective might be that all
people with tuberculosis know how to follow a
prescribed chemotherapeutic regimen.
In other instances long range and short range

refer to amounts of the program objective that
can be expected at any given stage. The long-
range objective might be a 90 percent reduction
in the prevalence of tuberculosis after 5 years
and the short-range objective mighlt be its re-
duction by 20 percent after 1 year.
The meanings of the concepts are different in

these two examples. In the first, the short term
objective is actually a sub-objective which might
be wholly attained and still not imply any at-
tainment of the program objective. In the sec-
ond, the short-range objective represents partial
attainment of the program objective. The dis-
tinctions used in this paper make it possible
to describe plans and outcomes without differ-
entiating between long-range and short-range
objectives.

Activity. Work performed by program per-
sonnel and equipment in the service of an ob-
jective. Activity as we use it does not imply
any fixed amount or scope of work; it may be
applied with equal validity to such diverse ef-
forts as writing a letter or providing compre-
hensive health care. An activity can usually be
subdivided into more specific activities. Pro-
viding comprehensive health care, for example,
could be subdivided into providing curative
health care and providing preventive health
care; these, in turn, are capable of further sub-
division and specification.
Probably the greatest cause of confusion and

difficulty in both planning and evaluating health
programs is lack of a clear and consistent dis-
tinction between an activity and an objective.

James (5a) has made the distinction in terms of
an analogy to a bird-the activity is flapping
wings, the objective is being at some desired
place. Activities consume program time and re-
sources whereas objectives do not.
The distinction between objectives and activi-

ties may be further clarified by an analogy be-
tween the logic of an experiment and the logic
of a program plan. In an experiment, the in-
vestigator asks whether a cause-effect relation-
ship can be demonstrated. He performs some
procedure on a group of subjects (cause) and
predicts that a specific result will or will not
occur (effect). The experimental procedure is
linked to the expected outcome by an hypothesis.
The hypothesis can be stated in an "if ... then"
form; that it, if treatment A is provided, then
effect B will result. Program planning parallels
the logic of an experiment. After identification
and analysis of needs or problems, a program
objective is established and decisions are made
about the activities to be undertaken. A pro-
gram objective is parallel to the experimenter's
expected result or effect, and the program activi-
ties are parallel to the experimental procedure
or cause. The planner hypothesizes that a given
method or set of activities will lead to the at-
tainment of the objective; if a certain activity
is performed, then the desired objective will be
achieved. The hypothesis can be tested only by
evaluation.

Resource. Personnel, fuiids, materials, and
facilities available to support the performance
of activity. Resources, like activities, may be
described with varying levels of specificity.
Prograim assumption. An hypothesis concern-

ing the nature of relationships among the var-
ious aspects of a program. Every program plan
includes three major kinds of assumptions.

1. The assumption that use of resources as
planned will result in the performance of
planned activity.

2. The assumption that performing planned
activity will result in the attainment of the
desired objectives. Similar assumptions link
subdivisions of program resources to the sub-
set of activities they support and, in turn, to
the program sub-objective they are intended
to establish.

3. The assumption that each sub-objective
must necessarily be attained before the program
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Figure 1. Time sequence of objectives

Sub-objectives stated very specifically

Intervening sub-objectives

Sub-objectives stated generally

Ini veal
susb-o6bjective I nterve ning sub-o6jiectives
objective can be attained and that attainment
of all sub-objectives will result in attainment of
the program objective.

A Program Overview
It is helpful at this point to describe the

logical planning of a program if such limiting
factors as financial and technical constraints
could be ignored. Assume that a program ob-
jective as we have defined it has been estab-
lished; that is, a statement has been formulated
that the program is intended to attain a given
situation or condition in a particular group of
people or portion of the environment, in a given
geographic area, by a particular time, and to a

particular extent. Ideally, the planners, having
specified the objective of a program, would then
specify the conditions that would have to occur

before the objective could be attained. Each of
these necessary conditions is a sub-objective.
The planner then identifies alternative activi-

ties which might be effective in attaining the
objectives. He considers the anticipated costs
and effectiveness of each alternative. Finally,
the planner selects the best alternatives in terms
of his assessments of program appropriateness,
adequacy, effectiveness, and efficiency. Current
approaches to selecting objectives and activities
include planning-programing-budgeting, cost-
benefit analysis, systems analysis, and opera-
tions research.
The final phase of planning is assignment of

resources to support the activity selected.
It has already been indicated that the total

program plan contains many assumptions about

the relationships among resources, activities, and
objectives. In a very real sense, evaluation of ef-
fectiveness is the determination of the extenit to
which these assumptions are true; evaluation
assesses (a) whether the expenditure of re-

sources did lead to the performance of planned
activity, (b) whether each activity did attain
its intended outconle or sub-objective, (c)
whether each sub-objective was necessary to at-
tain the next higher sub-objective, and (d)
whether attainment of all sub-objectives was

sufficient to accomplish the program objective.

Application of the Model

To conduct an evaluation of program effec-
tiveness using the model proposed involves a

series of actions. The process is divided arbi-
trarily into three steps.

Step 1. Describing the Program
The program description consists of naming

the program to be evaluated and specifying the
program objective or objectives. sub-objectives,
activities, and resources. If these things have al-
ready been done in the planning phase, this step
in evaluation is relatively simple and may re-

quire only copying them from the program plan.
However, it is rare in current health practice
to find written program plans with objectives
spelled out in sufficient detail and precision to
permit evaluation of effectiveness.

Specification of objectives. Specification of
the program objective or objectives and sub-ob-
jectives may prove especially troublesome if
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these concepts are new to health workers. Draw-
in, up a sequence of objectives may improve
understanding.
The time sequence of objectiv-es may be placed

on a horizontal line, with an ultimate objective
at the extreme right. At left is the initial con-
dition or sub-objective that, in the opinion of
program planners, must exist if the ultimate
objective is to be attained. Other planners might
formulate a still earlier sub-objective. The ini-
tial sub-objective is arbitrarily chosen to repre-
sent the first new condition that the planner be-
lieves must be attained before the succeeding
conditions can occur. Everything to the left of
the iniitial sub-objective is taken as a given, that
is, it is assumed to take place without program
intervention.
Between the initial sub-objective and the ulti-

mate objective are the intervening sub-objectives
or necessary conditions. Many sub-objectives are
possible if each is stated specifically, or all suib-
objectives can be grouped under two or three,
general headings (fig. 1). There are disad-
vanitages, however, in specifying either a very
small or very large number of sub-objeciiVes.
The first task in describing a program to be

evaluated is to state its objective. The program
objective may or may niot be ani ultimate ob-
jective from a health professional's point of
view. .A program may encompass an entire line,
or any portion of suclh a line. Nevertheless, the
program objective is an arbitrary point on a line
that is expected to culminate inl an ultimate
health objective. Thus one program might in-
clude only the portion of the line that includes
the first three intervening sub-objectives (fig. 1).
An evaluation of program effectiveness must

include measurement of the condition that is
specified in the program objective. In addition,
it should include measurement of as many sub-
objectives as available time and resources per-
mit. In general, we recommend that several
sub-objectives be measured in order to locate
the source of trouble if a program is less effec-
tive than desired. Measurement of a large num-
ber of sub-objectives can consume great quanti-
ties of time and possibly of other resources.
Should an administrator wish to evaluate the
effectiveness of several programs and have
limited resources for evaluation, he may prefer
to measure attainment of program objectives

only for all programs, returning to measure
sub-objectives for those programs manifesting
lowest effectiveness.
No dictum can yet be given as to the optimal

number of sub-objectives since an infinite num-
ber of previous conditions (sub-objectives) are
necessary for a given condition (objective) to
occur. Suppose sanitarians are attempting to
increase restaurant operators' knowledge of
defects in their operations. One necessary con-
dition (sub-objective) for acquisition of infor-
mation is that the operator understand the
sanitarian's vocabulary. But a necessary condi-
tion for the operator to understand is that he
pay some attention to what is being said, and
a necessary condition for his paying attention
is that he be physically exposed to the message
(he be physically present and capable of hear-
ing, seeing, and thinking). The ability to per-
ceive and think, in turn, is contingent upon the
functioning of nervous tissue which, in turn, is
contingent upon more basic biochemical bal-
ances. Biochemical function is contingent upon
atomic motion which is dependent on subatomic
motion and so on.
Although this is reduction to absurdity, it is

clear that a somewhat arbitrary division will
be needed to determine the number of sub-
objectives to be measured. The cutoff point
would seem to be the point where the apparent
disadvantages of expending further resources
on measurements would about equal the appar-
ent disadvantages of assuming that doubtful
conditions will in fact be realized. Specifying
too many sub-objectives may make the evalua-
tion too costly and detailed; specifying too few
may yield insufficient information about weak
aspects of the program. Most administrators
assume that restaurant operators are not deaf,
blind, and mentally defective, but many will
be unwilling to assume that operators will auto-
matically pay attention to what the sanitarian
says. In that instance, the adequate functioning
of sense organs would be accepted as a given
rather than as a sub-objective and would be to
the left of the initial sub-objective, but the op-
erator's attentiveness would be a sub-objective.
The nature of ultimate objectives, program

objectives, and sub-objectives is illustrated by
combining examples from Hutchinson (3) and
Iinutson (6).
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Figure 2. Relationship of Knutson and Hutchinson program lines

K KNUTSON PROGRAM -H
---------------- Sub-objectives ----------------

b c

Program
objective

Attended
clinic

Attended
clinic

a b c Program
---------------- Sub-objectives ---------------- objective

io *HUTCHINSON PROGRAM -1

In a discussioni of pr-ogramns of early casefind-
ing, Hutclhinson cites a programiwitlh ani ulti-
mate objective. He considers that alteration of
tlhe natural course of disease in a favorable di-
rection is intrinsically valuable fromn the poinit
of view of the medical profession although it
mnay be only ain intermeidiate or sub-objective for
such professions as theologry and philosophy. On
the otlher halnid, a numil-lber of sub-objectives
(whlichi he termiis intermiiediate) are crucial t.o
program effectiveness bult are not in anid of
theimselves intrinsically valuable, sIIch acs (a)
tlhat people come for screeninig, (b)) that cases of
illness are detected, and (G) that persons with
the disease follow pirescribed treatinent. Sub-
objectiv-es a, l) anld c alre desir-ed not because of
their inhlerenit value buit because the ultimate
objective canniot be attainied unless each of theni
is attained.
Knutson refers to a hypothetical health edu-

cation programl, whose objective is some dlesired
behavior of people to whonm the progran is
directed. He lists a number of sub-objectives for
tlis progr-ami- wlich he, like Hutclhinson, terms
intermediate objectives: (a) the people mulist be
exposed to the material, (b) they must give the
material their attenitioi, (alld (c) they muist
uniderstanid the worids and concepts. If the ob-
jective (behavior of target auidienice) referred
to by Klnuitsoin were thlat people come for screeni-
ing, that objective would be identical with ini-
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it ial silb-objective speeilied lv Iftutchlinlson.
The sub-objectives specified by Kinutsoni, then,
occupy a por'tioIn of the program line to the left
of Ilitchinison's initial objective (fig. 2).
The program objective for KInitson's health

edlucltion prograni is the initial sub-objective
of Hutchinson's broader disease con-trol pro-
gmram. KInutsoin's sub-objectives are taken as
givens in the Hutclhinsoni example.
The importanice of correctly stating the pro-

(granti objective nmay be illustrated by another
examiple. Assslumne that the health. education pro-
g.ramn withliln a larger disease control program
is to be evaluated. The true objective is that all
nembers of a particular group residiing in a
given area come to a clinic for a particular
screeninig test on a specified date. Figure 2 shows
tlht tmlie tadja,cent objectives, in elaborated formliii,
are thlat all mlemlbers of the group uiniderstanid
tile words and concepts of the educationial mna-
terial and that all positive cases of disease in
the group are detected.

If eitlher adjacent objective were mistakenly
stated as the prog,ram objective, the results of
subsequent evaluation would be misleadingc. In
the first instance, the program would be juidged
as more effective tlhan it actually was, since
maniiy people may inideed lhave understood the
words and concepts, btut nevertheless failed to
atteln(l the clinic failed, that is, to take the de-
sired action. In the second instance the pro-
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gram would be judged as less effective than it
actually was, since failures of diagnosis would
incorrectly be attributed to the health educa-
tion program. Therefore, it is essential to state
as the objective of the program the precise out-
come that is desired and expected to result from
the activities to be evaluated.
To illustrate further the usefulness of meas-

uring attainment of sub-objectives, consider a
program similar to the health education pro-
gram discussed previously. The true objective
was that stated in the previous example, and
50 percent of the specified group attended the
clinic. Although that finding is important, it
does not provide a clue as to wlhy the program
failed with half its intended audience. Such
knowledge can be acquired, however, by meas-
uring attainment of the program's sub-objec-
tives. In addition to the program objective, the
following four sub-objectives may have been
specified: (a) all eligibles are exposed to the
educational material, (b) all eligibles attend to
(read, listen, and so forth) the material, (c) all
eligibles understand the point of the communi-
cation, and (d) all eligibles be interested in early
detection of the disease in question.

Recalling that 50 percent of the eligibles caimie
in for screening, evaluative results can be
arbitrarily assigned to each sub-objective. A
sample survey might show that for each 100
eligibles: 95 were exposed to the material; of
those, 90 paid attention to it; of those, 65 ade-
quately understood the point of the com-
munication; and of those, 35 were interested in
detecting disease early. Finally, all 35 satisfying
all four sub-objectives came in for screening.
Thus, the first two sub-objectives were attained
with a total loss of 10 percent of the eligibles.
Some attention might be given to reducing this
loss. However, more important is the additional
loss of 55 percent (25 and 30 percent respec-
tively) that occurred in attaining the third and
fourth sub-objectives. Thus, of all 90 people
attending to the program material, more than
60 percent (55 of 90) failed to understand the
message and to become interested in early de-
tection. Clearly, activities to accomplish these
two sub-objectives need to be strengthened.

It may be noted that 50 percent came in for
screening, but only 35 percent were interested in
early detection. This suggests that personal in-

terest is important but not absolutely necessary
to obtain participation. Perhaps further study
would show that some people came in because of
the influence of relatives or friends. The
planners might wish to build on such a finding
in subsequent programs.
The preceding discussion and examples have

implied an objective that is identical for each
person in the program population. However,
for some programs, the objective for each mem-
ber of the target group may be different as
those in mental health and home care programs.
In these, it would be more appropriate to state

a separate objective (and sub-objectives) for
each person to be served. In such programs the
attending physician may establish a unique
objective for each patient; for example, by the
end of some time period, Mr. A will return to
work, Mr. B will bathe and dress himself. The
program objective can then be summarized as
all, or some proportion of, program clientele
will attain their unique objectives within speci-
fied periods.
Thus far, the discussion of objectives has

focused on only one kind of content objective
associated with programs. However, two other
kinds of objectives need to be recognized.
Each health worker in a program will have

personal objectives, such as advancement in rank
or title, a higher salary, respect of his peers,
popularity, and so forth. These may or may not
be consistent with program objectives.

In addition to these personal objectives, every
agency or organization has what may be called
survival programs-a set of activities under-
taken to insure the stability and continued
existence of the agency. Certain public relations
and public service activities are examples of
survival programs.
Concern with personal satisfaction and orga-

nizational survival will act as constraints in
planning programs, in the setting of priorities,
and in the selection of objectives and activities.
In this sense, they do not interfere with evalua-
tion of program performance although knowl-
edge of constraints may be useful in interpreting
evaluation results. If desired, however, our
model could be applied to the evaluation of
employee morale or organization survival
"programs."
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The attention given to program objectives is
deemed necessary because rarely have objectives
been stated clearly when evaluation is desired
and because it is difficult but extremely im-
portant to distinguish between objectives, sub-
objectives, and activities.
Some reasons for lack of predetermined objec-

tives lhave been described by Selznick (7).
Once an organization becomes a "going concern,"

with many forces working to keep it alive, the people
who run it can readily escape the task of defining its
purposes. This evasion stems partly from the hard
intellectual labor involved, a labor that often seems
but to increase the burden of already onerous daily
operations. In part, there is the wish to avoid conflicts
with those in and out of the organization who would
be threatened by a sharp definition of purpose, with
its attendant claims and responsibilities.

The threat engendered by making program
objectives explicit becomes intensified when
one seriously proposes measuring attainment
(8-10). We do not see any ready way to elim-
inate all threatening aspects of evaluating pro-
gram effectiveness, but we do believe that the
threat can often be overcome if the benefits can
be perceived as outweighing the costs.

Specification of activities. WVhen the program
objectives and sub-objectives have been stated,
the next task in step 1 is to.specify all program
activities, linking each to the objective or sub-
objective it is intended to accomplish. There are
two reasons to do this. First, making activities
explicit can serve as a check on the adequacy
and completeness of stated objectives. If a
planned or continuing activity cannot be linked
to any stated objective or sub-objective, either
a necessary objective or sub-objective has been
omitted, or the activity is unnecessary. Con-
versely, if a stated objective or sub-objective
has no activity linked to it, either an essential
activity is not being planned or performed or
the stated objective or sub-objective is not
necessary to the program.
The second reason for including activities in

the program description is to determine the
extent to which they were performed as in-
tended. For this purpose, activity must be
carefully specified-what is to be done, by whom
it is to be done, and when and where it is to be
done.

If an objective or sub-objective is not at-

tained, either an activity was not performed as
planned or the assumption linking the activity
and the objective or sub-objective was not valid.
Of course, if the activity was not performed or
not performed properly, the linking assumption
must remain untested.

Specification of program resources. The final
task in step 1, specification of program re-
sources, makes it possible to determine if re-
sources were used as planned. If planned ac-
tivities were not performed, knowledge of
whether resources were used will allow deter-
mination of the validity of assumptions linking
resources and activities made in the planning
process.
In summary then, the first step in evaluating

program effectiveness requires a clear state-
ment of the program objectives, the specifica-
tion of a reasonable number of sub-objectives,
specification of program activities, and a de-
scription of program resources.

Step 2. Measurement
A complete treatment of steps 2 and 3 is not

possible in this paper. The interested reader is
referred to standard texts which cover the ma-
terial in detail (11-14). In addition, consulta-
tion from experts such as statisticians and be-
havioral scientists will often be helpful in com-
pleting steps 2 and 3.
Step 1 outlined a method for describing pro-

grams to permit evaluation of program
effectiveness. Step 2 requires identification of
the kinds of evidence needed to determine that
an objective or sub-objective has or has not been
achieved.
In general, valid and reliable measures of

program accomplishment are needed. Briefly,
validity of a measure is the extent that an ob-
tained score measures the characteristic that it
is intended to measure. The terms "sensitivity"
and "specificity" applied to diagnostic tests are
components of validity. Reliability of evidence
is the consistency or repeatability of a score.
We are concerned with validity and reliabil-

ity because test scores do not always measure
consistently what they are intended to measure.
Suppose a series of measures are obtained on a
group of persons or restaurants or on samples
of water. A range of scores will be obtained.
Differences in scores may reflect true differences
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in the characteristic being measured, but differ-
ent scores may reflect other factors. If the
measure is of people, responses may not only
reflect the item being measured but also such
transitory factors as mood or fatigue. In meas-
ures of the physical env-ironiment, factors such
as variations in the administration of a test and
the care with which instruments are read will
also affect scores.
Another possibie source of variation in scores

exists in measuremeints of complex concel)ts sulch
as health status, morbidity, or cleanliniess. Such
concepts are composed of many specific sub-
conicepts. For example, goodl health might in-
clude almost ani infinite niumber of measure-
ments of thle functionis of valrious organ systems.
It is unlikely that any onie test will miieasure all
functionis. A test of two or three functionis ap-
plied to a group of people might show that sonme
are healthier than others without giving r-ecog-
nition to the fact that lhad tests beeni made of
otlher ftuInctionls, resuilts nmight liave been (liffer-
enit.

Because test scores are determinled not onily
by true differences in whlat is being measured
but also by other causes, it is niev-er comp)letely
safe to accel)t a test score at face valuie. Wheni
possible, evidence should( le obtained that the
test is valid (it measures whlat it is intended to
measure) and that it is reliable (successive
administrations of the test or admiuiistratioii by
different pei'sons yield similar scores).
In selectinig a measuri e of accomplislhment,

the evaluator may kniow of valid anid reliable
measures or lie may sealch the literature for
relevanit imeasures that others h,ave used. If he
fails to locate ani acceptable measure, bie may
have to develop a unique measure which satisfies
the basic criteria of measuring instruments.
However, if his resources do niot permit the de-
velopment of a measure for certaini objectives,
he may be forced to omit some measures from-l
the evaluation, thus reducing the iesuiltant
amount of information bearing on the success
of a program.
When to mneasitre. The program objectives

and sub-objectives state the time perio(l in
which the measures are to be applied. Altlhough
one tends to think of evaluation as beinig con-
ducted over a relatively short period, evaluation

will be most valuable if it is conceived as a
more nearly continuous process. Since attain-
ment of sub-objectives occurs in a time se-
quence, attainment of each should be measured
sooIn after attainiment is expected.
flow to mneascure. In deciding how to make

the needed measurements, two problems are
particularly important: how to avoid bias and
the prol)lem of sampling.
The possibility of bias is great if one eval-

uates his own work. This possibility is especially
great if observational ra-ther than physical
measures are used, suchl as reporting the clean-
liness of an object or the satisfaction of a pa-
tient. B1ias Call be reduced by usinig physical
measures when possible, or if observation or
judlgmelit is necessary, by haviing more thani oiie
person judge.
Sampling procedures are often used in eval-

uatinlg a program since it is rarely feasible to
measure the attainment of objectives in every
persoin in the t.arget group or at every location.
In sueh cases, a probability sample wlhich ac-
curately represents the total population must be
selected.
The size of the sample required depends on

such teclmnical considerations as variance in the
distribution of the quality being measured, t:he
amount of change expected as a result of pro-
gram activity, and the level of certainty desired
when inferring that wlhat is true of the sample
is also true of the popuilation from which it was
drawn.

Collecting the data. Data on the attainment
of objectives and suib-objectives as well as on
the performance of activities and use of re-
souirces muist be collected at times indicated
in the program description.

Step 3. Determining Effectiveness
In evaluating effectiveness the question is

not merely were the program objectives accom-
plishled but to what extent can achievement of
the objective be attributed to the activities of
the program?

Analysis of program effectiveness can be
simplified by using a set of ratios involving
the three program variables: resources, activi-
ties, and objectives.

Simplest is the ratio of actual resources to
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ARplanned use of resources, PR

Slightly more complicated is the ratio of
actual program activities performed to planned

AAactivities, PA

The ratio that indicates attainment of objec-
tives is still more complex. We denote this

ratio as AO is the net attainment of the

objective attributable to program activity and
PO is the attainment desired less the status
that would have existed in the absence of the
program. It might be imagined that the proper
comparison would be between actual status of
the objective when evaluation is performed and
the status of the objective that had been
planned. However, such a comparison is not
valid since it does not take account of effects
on the program of activities and events outside
it. Evaluation should assess the extent to which
achievement of the objective can be attributed
to activities performed in the program.

Therefore, it is necessary to find a way of
comparing the net accomplishment attributable
to the program with the accomplishment in-
tended for the program. One way of doing this
is to determine the status of the objective at
the time of evaluation and then to subtract
from it an estimate of what the status would
have been had the program not been under-
taken. For example, if a program operator
finds that 90 percent of a group of clients are
immune to a disease following the conduct of
a program, he cannot properly take credit for
all 90 percent, but only for those who would
not be immune had his program not been
undertaken.
What is true for the actual status of the ob-

jective, the numerator, is also true for planned
attainment, the denominator. One must sub-
tract from planned attainment that portion of
the desired status that would have occurred in
the absence of the program. For example,
suppose it was desired that 90 percent of a
population be immune to a disease. Evaluation
shows that 80 percent actually became immune
but that half, 40 percent, became immune
through activity outside the program (visits to
physicians and so forth). Program effectiveness

80-40 40wouild then be -_ = 80 percent.90-40 50
Another example based on actual data will

show how the ratio may be computed. In a
food service sanitation program consisting of
inspections, a rating system was used as the
measure both of the problem and the objective.
The objective was that the average sanitation
rating of food establishments in the county
will be at least as high as 90 by July 1, 1966.
On July 1, 1966, the average rating was 85.7.

Additional data showed that the average
rating in an uninspected section of the county
was 81 on July 1, 1966. If we use the rating of
81 as an estimate of what the countywide
rating would have been without the program,
the program effectiveness ratio becomes

85.7-81 4.7
90-81 -9--52.2 percent.

How is it possible to estimate the status of
the objective in the absence of the program?
The most certain way is to use a control or
comparison group similar to the one exposed
to the program. The control group procedure
maximizes confidence in judging the results
that may be properly attributed to the program.

Control groups are not always feasible in
evaluations of health programs, but they could
be employed more often than they currently
are. For example, when a new program cannot
be initiated throughout a jurisdiction, it may be
possible to begin it in several places selected
at random and to use the remaining areas as
controls. Or alternate procedures to accomplish
objectives might be applied systematically in
different parts of the jurisdiction, as is done in
clinical field trials to test whether one procedure
is superior to another.
However, if a strict control group is not

feasible, a control group can be approximated
by comparing community status before and
after the program with information about
nearby communities not exposed to the program.
While this is not an ideal procedure, it may
provide guidance as to the impact of the pro-
gram.
A major danger in using natural groups as

comparisons or controls is that an available
group, within or outside the community, may
not be similar to the study group in crucial re-
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spects. The laboratory practice for minimizing
this danger is to assign subjects randomly to
treatment and control procedures. Sometimes
this practice can be used- in evaluating health
programs, but often it will be impossible because
treatment must be given to or withheld from
whole groups.

Baseline measures are helpful when random
assignments to experimental (program) and
control groups cannot be made. If baseline
measures show that the program and compari-
son groups were similar at the beginning of the
program, one may be more confident that the
status of the comparison group at evaluation
represents what would probably have occurred
in the program group without the program. If
the groups differ at the beginning, one should
be much less confident.
Where no comparison group can be devised,

it may still be possible to obtain information on
the probable impact of program activity on the
objective. One can, for example, formulate al-
ternative explanations for the outcome of the
program and see whether available facts sup-
port the alternative explanations. Suppose, for
example, one wishes to determine whether a
decline in the incidence of tuberculosis in a com-
munity can properly be attributed to an ongoing
tuberculosis control program, but the commu-
nity in question cannot be compared with
another.
The operator might examine other possible

explanations for the falling incidence. He might
consider improved nutrition and improved hous-
ing as two possible alternative explanations and
investigate whether nutrition and housing in-
deed improved over the period being considered.
If neither improved substantially, he could with
greater confidence attribute the reduced inci-
dence of tuberculosis to his program. If one or
both alternative hypotheses were borne out by
evidence, he could not attribute the outcome to
his program. At that point he could, however,
use the analysis of cross-tabulations to study the
interrelationships among the alternative ex-
planations and thus throw more light on the
relative contribution of each explanation to the
program objectives that were attained (14).
The conclusion that program activities caused

program outcomes requires a judgment that can

never be made with absolute certainty. After
using control groups or testing alternative hy-
potheses, however, one can make a more confi-
dent judgment than would be legitimate with-
out the use of such procedures.
Use of Findings
Most evaluations of programs will reveal im-

perfect success in attaining objectives and sub-
objectives. Evaluation does more, however, than
demonstrate degree of attainment. It also pin-
points where problems exist. Our model for
evaluation of programs assumes that programs
have been planned to expend resources to enable
activities to be performed and that the activities
are intended to cause the attainment of sub-ob-
jectives and the program objective.
A program may be less effective than planned

for several reasons.
1. Resources were not used as planned.
2. The assumptions linking resources to activ-

ities were invalid.
3. Activities were not performed as planned.
4. The assumptions linking activities to sub-

objectives or objectives were invalid.
5. The assumptions linking sub-objectives to

the program objective were invalid.
Locating program difficulties requires meas-

uring each of three program variables: re-
sources, activities, and objectives and sub-objec-
tives. If evaluation can pinpoint the problems,
subsequent program planning should proceed
more effectively than it could in the absence of
evaluation. Thus, in the hands of the thoughtful
administrator, evaluation of program effective-
ness can improve planning of programs and
thereby increase program effectiveness.
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Public Health Service Staff Appointments
Edward J. McVeigh has been appointed

assistant to the Surgeon General and director
of information of the Public Health Service.
He succeeds J. Stewart Hunter, who is now the
associate director for public services of the De-
partment of Health, Education, and Welfare
Office of Information.
Mr. McVeigh, a native of Jackson, Mich.,

and a graduate of Michigan State University
with a degree in journalism, has been a con-
sultant to the Office of the Surgeon General,
and made a survey of information activities
of the Public Health Service.

Before he became consultant to the Surgeon
General, Mr. McVeigh was manager of the pub-
lic relations services department of American
Cyanamid Company, Wayne, N.J. From 1957
to 1963, he was with Dow Metal Products Com-
pany Division of Dow Chemical Company, first
as a merchandising manager and then head of
the chemical section of its public relations de-
partment. Mr. McVeigh has also worked as
managing editor on two newspapers-the Flint
News-Advertiser and the Dowagiac Daily
News.
James David Isbister, formerly executive

officer of the National Library of Medicine,
has been appointed executive officer of the
National Institute of Mental Health.

Mr. Isbister began his government career in
1960 as a management intern at the National
Institutes of Health. After serving a year in
the Air Force, he became a management ana-
lyst with NIH. From 1963 to 1965 he was
assistant to the Assistant Secretary for Admin-
istration in the Department of Health, Educa-
tion, and Welfare.

Mr. Isbister received his B.A. degree with
honors from the University of Michigan in
1958 and his M.A. degree from George Wash-
ington University in 1966.
A former Woodrow Wilson Fellow, Mr.

Isbister is a member of Pi Sigma Alpha, the
American Society for Public Administration,
and the American Political Science Associa-

tion. He has also received the Regents Alumni
Honor Award from the University of Michigan,
the Kappa Sigma National Scholarship Leader-
ship Award, and the William A. Jump Founda-
tion Meritorious Award.

Dr. E. James Lieberman has been ap-
pointed chief of the Center for the Studies
of Child and Family Mental Health, National
Institute of Mental Health.

Dr. Lieberman, a child psychiatrist, came to
the Institute in 1963 as a consultant. He has
been acting chief of the Center since its crea-
tion in early 1967. The Center is the focal
coordinating point for Institute activities in
studies of child and family mental health.

Dr. Lieberman received his A.B. degree from
the University of California at Berkeley in
1955 and his M.D. degree from the University
of California School of Medicine in San Fran-
cisco in 1958. In 1963 he received an M.P.H.
degree from the Harvard School of Public
Health while engaged in part-time psychiatric
practice. He is a diplomate in psychiatry,
American Board of Psychiatry and Neurology,
and he received the certificate of training from
the American Association of Psychiatric
Clinics for Children in 1966.

Dr. Lieberman interned at the U.S. Public
Health Service Hospital, Staten Island, N.Y.,
and was a resident at Massachusetts Mental
Health Center and Putnam Children's Center
in Boston, and at Children's Hospital of Wash-
ington, D.C.
He is a fellow of the American Public Health

Association and a member of the American
Psychiatric Association, American Association
for the Advancement of Science, Group for the
Advancement of Psychiatry, and the National
Council on Family Relations. He serves on
the Board of Directors of the Sex Information
and Education Council of the U.S., and the
National Child Research Center, Washington.
D.C. He is clinical assistant professor, division
of psychiatry, Howard University Medical
School, Washington, D.C.
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